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(g) Bleaching compositions. 

© There is provided a bleaching composition providing enhanced anti-sOver tarnishing properties 
containing an oxygen-releasing bleach system comprising a hydrogen peroxide source and a 
peroxyacid bleach precursor compound selected from the group consisting of 
(i) an N-acylated lactam bleach precursor 
(fl) perbenzoic acid precursor 
(fli) perbenzoic acid derivative precursor 
(tv) cationic peroxyacid precursor 

and any combinations of (0 - (tv) ; and 
(b) an Mn(ll) compound. 
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Technical Field 

The present Invention relates to the inclusion of Mn(ll) compounds in bleaching compositions, suitable for 
use in machine dishwashing. The compositions exhibit good bleachable stain removal and enhanced anti silver- 
5 tarnishing properties. 

Background of the Invention 

Compositions designed for use in automatic dishwasher machines are well known, and a consistent effort 
10 has been made by detergent manufacturers to Improve the cleaning and/or rinsing efficiency of said compo- 
sitions on dishes and glassware, as reflected by numerous patent publications. 

The present invention is concerned with the silver-tarnishing problem encountered when compositions 
which contain oxygen-bleaching species are employed in machine dishwashing methods. 

The satisfactory removal of bleachable soils such as tea and coloured vegetable soils, such as carotenoid 
13 soils is a particular challenge to the formulator of a machine dishwashing detergent composition. Traditionally, 
the removal of such soils has been enabled by the use of bleach components such as oxygen and chlorine 
bleaches. Oxygen bleaching species are these days however, largely preferred over chlorine bleaches. 

A problem encountered with the use of such oxygen bleaches Is the tarnishing of any silverware compo- 
nents of the washload. The level of tarnishing observed can range from slight discolouration of the silverware 
20 to the formation of a dense black coating on the surface of the silverware. 

The formulator thus faces the dual challenge of formulating a product which maximises bleachable soil 
cleaning but minimises the occurrence of tarnishing of silverware components of the washload. 

The Applicants have found that silver tarnishing can be a particular problem when the bleach system com- 
prises a combination of an inorganic per hydrate bleach, especially a percarbonate bleach, and a peroxyacid 
25 bleach precursor selected from perbenzoic acid precursors, perbenzoic acid derivative precursors, N-acylated 
lactam precursors and cationic peroxyacid precursors. 

It has been found that enhanced anti-silver tarnishing as well as good cleaning performance can be ach- 
ieved through the use of certain Mn(ll) compounds, even In the absence of conventional corrosion inhibitors 
such as benzotriazole. 

30 To provide further reduction of silver tarnishing it has been found that the total level of oxygen bleach in 

the composition is desirably optimized, and preferably the rate of release of the oxygen bleach is controlled. 
The rate of release of oxygen bleach is preferably rapid enough to provide satisfactory cleaning, but with mini- 
mised tarnishing. 

It is an object of the present invention to provide compositions, suitable for use in machine dishwashing 
35 methods, having enhanced anti-silver tarnishing properties, as well as good cleaning performance, particularly 
bleachable soil removal performance. 

German patent DE-A-4, 128,672 in the name of Henkel KgaA discloses strong alkaline, bleach-containing 
detergents described to have a reduced tendency to tarnish silverware. Compositions containing Mn(ll) salts 
such as MnS0 4 and MnCI 2 in combination with inorganic per hydrate salts and certain bleach activators are 
40 disclosed. The combination of said Mn(ll) salts or compounds with N-acylated lactam, perbenzoic acid, per- 
benzoic acid derivative or cationic peroxyacid precursors is not disclosed. Nor is there any recognition provided 
that such bleach precursors particularly give rise to the problem of silver tarnishing. Teaching is provided that 
where Mn(ll) salts are used as activators for peroxy compounds there is no protection of the silver, in direct 
contrast to the present Invention which recognizes the ability of certain Mn(ll) salts to ameliorate the problem 
45 of silver tarnishing. 

European Patent Applications EP-A-0082563, EP-A-127.910. EP-A-141,470. EP-A-145.090 and EP-A- 
145,091 in the name of Unilever disclose detergent compositions for use in fabric washing containing various 
Mn(ll) compounds. The combination of these various Mn(ll) compounds with N-acylated lactam, perbenzoic 
acid, perbenzoic acid derivative or cationic peroxyacid precursors is not specifically disclosed. Problems spe- 
50 elf ic to the art field of machine dishwashing, in particular to the tarnishing of silverware, are not addressed. 

European Patent Application EP-A-0 530 870 in the name of Unilever discloses machine dishwashing com- 
positions containing a dinuclear manganese complex in which the manganese is in the III or IV oxidation state. 
No recognition is provided is this document of the utility of Mn(ll) salts in reducing silver tarnishing. 

Applicant's copending US Patent Application No. 08/210186. from which this Application claims priority, 
55 discloses bleach compositions containing manganese ethyl enediamine-N.N'-disucclnate. 
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Summary of the Invention 

According to one aspect of the present Invention there is provided a bleaching composition containing 

(a) an oxygen- releasing bleach system comprising a hydrogen peroxide source and a peroxyadd bleach 
5 precursor compound selected from the group consisting of 

(f) an N-acylated lactam bleach precursor of the formula: 

o 

10 O C-CHs— CHj 

\\ _ I | 

_C N ^CH 2 -fCH2] n 

13 

wherein n Is from 0 to about 8, preferably from 0 to about 2, and R« Is H, an alkyl, eryl. alkoxyaryi or 
alkaryl group containing from 1 to 12 carbons, or a substituted phenyl group containing from about 6 
to about 18 carbon atoms; 
(II) a perbenzoic acid precursor 
20 (Hi) a perbenzoic acid derivative precursor 

(Iv) a cationic peroxyacid precursor 
and any combinations of (I) - (iv); and 

(b) an Mn(ll) compound 

Preferably, said oxygen-releasing bleaching system is incorporated such that the level of available oxygen 
25 measured according to the method herein is from 0.3% to 2.5%, preferably 0.5% to 1.7% by weight 

Preferably, the rate of release of said available oxygen is such that the available oxygen Is completely re- 
leased from the composition in a time interval of from 3.5 minutes to 10.0 minutes, using the test protocol de- 
scribed in the present description. 

Preferably the bleaching composition contains no additional corrosion inhibitor component, particularly no 
so benzotriazole. 

Preferably the compositions are adapted for use in a machine dishwashing method, in particular being low 
foaming in character. Typically the compositions contain, at most, low levels of low foaming surfactant which 
is often nonionlc in character. 

According to another aspect of the invention there is provided the use, In a method for washing soiled ta- 
35 bleware, Including soiled silverware, of a composition containing an oxygen-releasing bleach system wherein 
said composition contains an Mn(ll) compound to inhibit the tarnishing of said silverware. 

Preferably, the Mn(ll) compound is an Mn(ll) salt or complex with an organic ligand, which may itself have 
heavy metal ion sequestering or crystal growth inhibiting properties. 

40 Detailed Description of the Invention 

The present compositions contain as essential components an oxygen-releasing bleach system and an 
Mn(ll) compound. The level of available oxygen is preferably controlled. Preferably, the rate of release of avail- 
able oxygen and of any organic peroxyacid bleaching species is also controlled. 

45 

Oxygen-releasing bleaching system 

An essentia) feature of the invention is an oxygen-releasing bleaching system containing a hydrogen per- 
oxide source and a peroxyacid bleach precursor compound. The production of the peroxyacid occurs by an in 
so situ reaction of the precursor with a source of hydrogen peroxide. Suitable sources of hydrogen peroxide in- 
clude inorganic per hydrate bleaches. 

The peroxyacid bleach precursor Is most preferably selected from perbenzoic acid precursors, perbenzoic 
acid derivative precursors, N-acylated lactam bleach precursors and cationic peroxyacid precursors, or mix- 
tures thereof. 

55 

Peroxyacid bleach precursor 

The peroxyacid bleach precursors are preferably incorporated at a level of from 0.5% to 20% by weight. 
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more preferably from 12% to 15% by weight, most preferably from 1.5% to 10% by weight of the compositions. 
N-acylated lactam precursor 

N-acylated precursor compounds of the lactam class are disclosed generally in GB-A-855735. Whilst the 
broadest aspect of the invention contemplates the use of any lactam useful as a peroxyacld precursor, preferred 
materials comprise the ca pro lactams and valerolactams. 

Suitable N-acylated lactam precursors have the formula: 



O 

O C—CH2 — CH2 



wherein n is from 0 to about 8, preferably from 0 to 2, and R e is H, an alkyi, aryl, alkoxyaryl or alkaryi group 
containing from 1 to 12 carbons, or a substituted phenyl group containing from 6 to 18 carbon atoms 
Suitable caprolactam bleach precursors are of the formula: 



C CH 2 CH 2 



CH 2 CH 2 



wherein R» is H or an alkyl, aryl, alkoxyaryl or alkaryi group containing from 1 to 12 carbon atoms, preferably 
from 8 to 12 carbon atoms, most preferably R 1 Is phenyl. 
Suitable valero lactams have the formula: 




wherein R 1 Is H or an alkyl, aryl, alkoxyaryl or alkaryi group containing from 1 to 12 carbon atoms, preferably 
from 6 to 12 carbon atoms. In highly preferred embodiments, R 1 is selected from phenyl, heptyi, octyl. nonyt, 
2,4,4-trlmethylpentyl. decenyl end mixtures thereof. 

The most preferred materials are those which are normally solid at <30°C, particularly the phenyl deriva- 
tives, le. benzoyl vaierolactam, benzoyl caprolactam and their substituted benzoyl analogues such as chloro, 
amino alkyl, alkyl, aryl and alkoxy derivatives. 

Caprolactam and vaierolactam precursor materials wherein the R 1 moiety contains at least 6, preferably 
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from 6 to 1 2. carbon atoms provide peroxyacids on per hydrolysis of a hydrophobic character which afford nu- 
cleophilic and body soil dean-up. Precursor compounds wherein R 1 comprises from 1 to 6 carbon atoms pro- 
vide hydrophillc bleaching species which are particularly efficient for bleaching beverage stains. Mixtures 
of 'hydrophobic' and 'hydrophilic* caprolactams and valero lactams, typically at weight ratios of 1:5 to 5:1, pre- 

5 ferably 1 :1 . can be used herein for mixed stain removal benefits. 

Highly preferred cap no la dam and valero lactam precursors Include benzoyl caprolactam, nonanoyl capro- 
lactam, benzoyl valerolactam, nonanoyl valerolactam, 3,5,5-trimethythexanoyi caprolactam, 3,5,5-trimethyl- 
hexanoyl valerolactam, octanoyl caprolactam, octanoyl valerolactam, decanoyl caprolactam, decanoyl valer- 
olactam. undecenoyl caprolactam, undecenoyl valerolactam, (6-octanamidocaproyl)oxybenzene-sulfonate, (6- 

10 nonanamldocaproy1)oxybenzenesuifonate, (6-decanamidocaproy1)oxybenzenesulfbnate, and mixtures there- 
of. Examples of highly preferred substituted benzoyl lactams include methylbenzoyl caprolactam, methylberv 
zoyt valerolactam, ethylbenzoyl caprolactam, ethylbenzoyl valerolactam, propyl benzoyl caprolactam, propyl- 
benzoyl valerolactam, Isopropyi benzoyl caprolactam, Iso propyl benzoyl valerolactam, butyfbenzoyl caprotac- 
tam, butylbenzoyl valerolactam, tert-butytbenzoyl caprolactam, tert-butylbenzoyl valerolactam, pentyibenzoyl 

is caprolactam, pentyibenzoyl valerolactam, hexyl benzoyl caprolactam, hexyl benzoyl valerolactam, ethoxyben- 
zoyl caprolactam, ethoxy benzoyl valerolactam, pro poxy benzoyl caprolactam, pro poxy benzoyl valerolactam, 
Isopropoxybenzoyi caprolactam, isopropoxybenzoyl valerolactam, butoxybenzoyl caprolactam, butoxybenzoyl 
valerolactam, tert- butoxybenzoyl caprolactam. tert-butoxy benzoyl valerolactam, pentoxy benzoyl caprolactam, 
pentoxybenzoyl valerolactam, hexoxybenzoyl caprolactam, hexoxy benzoyl valerolactam, 2,4,6-trichloroben- 

20 zoyl caprolactam. 2,4,6-trichlorobenzoyl valerolactam, pentafluorobenzoyl caprolactam, pe ntaf I uoro benzoyl 
valerolactam, dichlorobenzoyi caprolactam, dimethoxybenzoyl caprolactam, 4-ch I oro benzoyl caprolactam. 
2,4-dichlororbenzoyl caprolactam, terephthaloyl dicaprolactam, pentafluorobenzoyl caprolactam, pentafluor- 
obenzoyl valerolactam, dichlorobenzoyi valerolactam, dimethoxybenzoyl valerolactam, 4-chlorobenzoyl valer- 
olactam, 2,4-dichlororbenzoyl valerolactam, terephthaloyl divalerolactam, 4- nitro benzoyl caprolactam, 4-nitro- 

25 benzoyl valerolactam, and mixtures thereof. 

Perbenzolc acid precursor 

Essentially any perbenzoic acid precursors are suitable herein, including those of the N-acylated lactam 
30 class, which are preferred. 

Specific O-acylated perbenzoic acid precursor compounds include benzoyl oxybenzene sulfonate and 
monobenzoyltetraacetyt glucose benzoyl peroxide. 

Preferred perbenzoic acid precursor compounds of the imlde type Include N-benzoyt succlnlmide, tetra- 
benzoyl ethylene diamine and the N- benzoyl substituted ureas. 
35 Suitable imidazoles include N- benzoyl imidazole and N- benzoyl benzimidazole and other useful N-acyl 

group-containing peroxyacid precursors include N-benzoyl pyrrol idone, dibenzoyl taurine and benzoyl pyro- 
glutamlc acid. 

Preferred perbenzoic acid precursors include the benzoyl diacyl peroxides and benzoyl tetraacyl perox- 
ides. 

40 Another preferred class of perbenzoic acid precursor compounds are the amide substituted compounds 

of the following general formulae: 

R 1 — C — N — R 2 C L R 1 — N — C — R 2 C L 

45 

OR 5 O or R 5 O O 

wherein R 1 is an aryl group with from 1 to 14 carbon atoms, R 2 is an alkylene. arytene. and alkarytene group 
so containing from 1 to 14 carbon atoms, and R 5 is H or an alkyl, aryl, or alkaryl group containing 1 to 10 carbon 
atoms and L can be essentially any leaving group. R 1 preferably contains from 6 to 12 carbon atoms. R 2 pre- 
ferably contains from 4 to 8 carbon atoms. R 1 may be aryl, substituted aryl or alkytaryl containing branching, 
substitution, or both and may be sourced from either synthetic sources or natural sources including for exam- 
ple, tallow fat. Analogous structural variations are permissible for R 2 . The substitution can include alkyl, aryl, 
56 halogen, nitrogen, sulphur and other typical substituent groups or organic compounds. R 6 Is preferably H or 
methyl. R 1 and R 9 should not contain more than 18 carbon atoms in total. Amide substituted bleach activator 
compounds of this type are described in EP-A-01 70386. 

The L group must be sufficiently reactive for the reaction to occur within the optimum time frame (e.g., a 
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wash cycle). However, If L Is too reactive, this activator will be difficult to stabilize for use in a bleaching com- 
position. These characteristics are generally paralleled by the pKa of the conjugate acid of the leaving group, 
although exceptions to this convention are known. Ordinarily, leaving groups that exhibit such behavior are 
those In which their conjugate acid has a pKa in the range of from 4 to 13, preferably from 6 to 11 and most 
preferably from 8 to 11. 

Preferred bleach precursors are those wherein R\ R 2 and R 5 are as defined for the amide substituted com- 
pounds and L is selected from the group consisting of: 

.R 3 Y 

-o-/f Y> . -o- 





20 I 

Y 



-N-C-R 1 -N N -N-C-CH-R* 

U • R3 » 



23 



30 



R 3 y 
-0-CH=C-CH=CH 2 -0-CH=C-CH=CH 2 




II 

o 



40 R 3 O Y 

-O-C^CHR 4 , and — N — S — CH — R 4 

R 3 O 

45 

and mixtures thereof, wherein R 1 Is an alkyl, aryl, or eikaryl group containing from 1 to 14 carbon atoms, R 3 
is an alkyl chain containing from 1 to 8 carbon atoms, R* is H or R 3 , and Y is H or a solubilizing group. 

The preferred solubilizing groups are -SC^-M*, -CCVM*. -SCVM*. -ISTfR 3 ^ and 0<~N(R 3 ) 3 and most 
preferably -S0 3 "M + and -C0 2 ~fvr wherein R 3 is an alkyl chain containing from 1 to 4 carbon atoms, M Is a cation 

50 which provides solubility to the bleach activator and X is an anion which provides solubility to the bleach ac- 
tivator. Preferably. M Is an alkali metal, ammonium or substituted ammonium cation, with sodium and potassium 
being most preferred, and X is a halide, hydroxide, methytsulfate or acetate anion. It should be noted that bleach 
ectlvators with a leaving group that does not contain a solubilizing groups should be well dispersed In the 
bleaching solution In order to assist In their dissolution. 

55 Other preferred perbenzoic acid precursors include: 

Benzoylatlon products of sorbitol, glucose, and all saccharides with benzoylating agents. 
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Example: Ac = COCH3; Bz = Benzoyl 
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AcO 



OBz 



OAc 




Mono Benzoyl tetraacetyt Glucose. 



BOBS: 



20 



25 Phthalic anhydride: 



30 



35 




Certain preformed peracfds including: 



40 




COOH 
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Perbenzolc acid derivative precursors 

Suitable perbenzolc acid derivative precursors include any of the herein disclosed perbenzolc precursors 
in which the perbenzoic group is substituted by essentially any functional group including alkyl groups. 

Cationic peroxyacid precursors 

Catlonlc peroxyacid precursor compounds are also suitable herein. Typically such cationic peroxyacid pre- 
cursors are formed by substituting the peroxyacid part with an ammonium or alkyl ammmonium group, prefer- 
ably an ethyl or methyl ammonium group. 

Cationic peroxyacid precursors are described in U.S. Patents 4,904.408; 4.751 ,01 5; 4.988.451 ; 4.397,757; 
5.269.962; 5,127.852; 5.093.022; 5.106.528; U.K. 1 .382.594; EP 475,512. 458.396 and 284.292; and In JP 87- 
318,332. 
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Examples of preferred cationic peroxyacld precursors are described In UK Patent Application No. 
9407944.9 and copending US Patent Applications having the Procter & Gamble attorneys* docket No's 5410, 
5411.5412 and 5413. 

Suitable cationic peroxyacld precursors Include any of the ammonium or alkyl ammonium substituted alkyl 
or benzoyl oxybenzene sulfonates, N-acytated ca pro lactams, and monobenzoyltetraacetyl glucose benzoyl 
peroxides. 

A preferred cationlcally substituted benzoyl oxybenzene sulfonate is the 4-(tri methyl ammonium) methyl 
derivative of benzoyl oxybenzene sulfonate: 



A preferred cationlcally substituted alkyl oxybenzene sulfonate Is the methyl ammonium derivative of 2,3,3- 
tri-methyl hexanoyloxybenzene sulfonate. 

Preferred cationic peroxyacld precursors of the N-acyiated caprolactam class include the tri alkyi ammo- 
nium methylene benzoyl caprolactams, particularly tri methyl ammonium methylene benzoyl caprolactam: 




Another preferred cationic peroxyacld precursor Is 2-(N,N,N-tri methyl ammonium) ethyl sodium 4-sulpho- 
phenyl carbonate chloride. 

Also preferred Is tri methyl ammonium methylene meta chloro xylenol: 




Betalne ester tri methyl ammonium meta chloro xylenol Is also preferred: 
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Inorganic perhydrate bleaches 

The compositions In accord with the Invention Include a hydrogen peroxide source. Suitable hydrogen per- 
oxide sources include the inorganic perhydrate salts. 
5 The Inorganic perhydrate salts are normally Incorporated in the form of the sodium salt at a level of from 

1 % to 40% by weight, more preferably from 2% to 30% by weight and most preferably from 5% to 25% by weight 
of the compositions. 

Examples of inorganic perhydrate salts include perborate* percarbonate, perphosphate, persulfate and 
persiltcate salts. The inorganic perhydrate salts are normally the alkali metal salts. The inorganic perhydrate 
w salt may be Included as the crystalline solid without additional protection. For certain perhydrate salts however, 
the preferred executions of such granular compositions utilize a coated form of the material which provides 
better storage stability for the perhydrate salt In the granular product. 

Sodium perborate can be in the form of the monohydrate of nominal formula NaBO^C^ or the tetrahydrata 
NaB02H 2 0 2 .3H20. 

15 Sodium percarbonate, which is a preferred perhydrate for inclusion In compositions In accordance with the 

Invention, is an addition compound having a formula typically corresponding to 2Na 2 C0 3 .3H 2 02, and is avail- 
able commercially as a crystalline solid. The percarbonate is most preferably Incorporated Into such composi- 
tions in a coated form which provides in product stability. 

Asultable coating material providing in product stability comprises mixed salt of a water soluble alkali metal 

20 sulphate and carbonate. Such coatings together with coating processes have previously been described In GB- 
1 ,466,799, granted to Interox on 9th March 1 977. The weight ratio of the mixed salt coating material to percar- 
bonate lies in the range from 1 : 200 to 1: 4, more preferably from 1: 99 to 1: 9, and most preferably from 1: 
49 to 1 : 19. Preferably, the mixed salt is of sodium sulphate and sodium carbonate which has the general for- 
mula NajjSC^.n.Na^Oa wherein n is form 0.1 to 3, preferably n is from 0.3 to 1 .0 and most preferably n is from 

25 0.2 to 0.5. 

Other coatings which contain silicate (alone or with borate salts or boric acids or other inorganics), waxes, 
oils, fatty soaps can alos be used advantageously within the present invention. 

Potassium peroxymonopersulfate is another inorganic perhydrate salt of use In the detergent compositions 
herein. 

30 

Additional peroxyacid bleach precursors 

Suitable additional peroxyacid bleach precursors typically contain one or more N- or O- acyl groups, which 
precursors can be selected from a wide range of classes. Suitable classes include anhydrides, esters, imides 
35 and acylated derivatives of Imidazoles and oxtmes, and examples of useful materials within these classes are 
disclosed In GB-A-1586769. 

Suitable esters are disclosed in GB-A-836988, 864798. 1147871,2143231 and EP-A-0170386. 

Useful N-acyl compounds are disclosed In GB-A-855735. 907358 and GB-A-1246338. 

Preferred precursor compounds of the imidetype Include the N-.N.hPN 1 tetra acetytated alkytene diamines 
40 wherein the alkytene group contains from 1 to 6 carbon atoms, particularly those compounds in which the al- 
kytene group contains 1 , 2 and 6 carbon atoms. Tetraacetyl ethylene diamine (TAED) is particularly preferred. 

Another preferred class of peroxyacid bleach activator compounds are the amide substituted compounds 
of the following general formulae: 

45 

R» C — N- -R 2 C L R 1 — N — C — R 2 C L 

OR 5 6 or R 5 O O 

so 

wherein R 1 is an alkyt group with from 1 to 14 carbon atoms, R 2 Is an alkytene. arylene. and alkarytene group 
containing from 1 to 14 carbon atoms, and R« is H or an alkyt. aryl. or aikaryl group containing 1 to 10 carbon 
atoms and Lean be essentially any leaving group. R 1 preferably contains from 8 to 12 carbon atoms. R 2 pre- 
55 ferabty contains from 4 to 8 carbon atoms. R 1 may be straight chain or branched alky) containing branching, 
substitution, or both and may be sourced from either synthetic sources or natural sources Including for exam- 
ple, tallow fat Analogous structural variations are permissible for R 2 . The substitution can Include alkyt, aryl. 
halogen, nitrogen, sulphur and other typical substituent groups or organic compounds. R 6 is preferably H or 

9 
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methyl. R' and R* should not contain more than 18 carbon atoms in total. Lmay be selected from any of the 
leaving groups descrobed hereinbefore for the analogues having R 1 as an aryf or aJkaryl group. Amide substi- 
tuted bleach activator compounds of this type are described In EP-A-0170386. 

5 Organic peroxyacids 

The compositions may also contain organic peroxyacids, typically at a level of from 1% to 15% by weight, 
more preferably from 1% to 10% by weight of the composition. 

A preferred class of organic peroxyacid compounds are the amide substituted compounds of the following 
w general formulae: 



R 1 C — N — R 2 — C — OOH R 1 N — C — R 2 C — OOH 

OR 5 O or R 5 O O 



wherein R 1 is an alky), aryl or alkaryi group with from 1 to 14 carbon atoms, R 2 is an alkylene, arylene, and 
20 alkaryi ene group containing from 1 to 14 carbon atoms, and R 6 is H or an aJkyi, aryl, or alkaryi group containing 
1 to 10 carbon atoms. R 1 preferably contains from 6 to 12 carbon atoms. R 2 preferably contains from 4 to 8 
carbon atoms. R 1 may be straight chain or branched alkyl, substituted aryf or alkytaryl containing branching, 
substitution, or both and may be sourced from either synthetic sources or natural sources Including for exam- 
ple, tallow fat Analogous structural variations are permissible for R 2 The substitution can include aJkyi, aryl, 
25 halogen, nitrogen, sulphur and other typical substituent groups or organic compounds. R 5 Is preferably H or 
methyl. R 1 and R 6 should not contain more than 18 carbon atoms in total. Amide substituted organic peroxyacid 
compounds of this type are described in EP-A-0170386. 

Other organic peroxyacids include diperoxydodecanedioc acid, diperoxytetra decanedioc acid, dlperoxy- 
hexadecanedioc acid, mono- and diperazelaic acid, mono- and diperbrassylic acid, monoperoxy phthaiic acid 
30 and Its magnesium salt, perbenzoic acid, and their salts as disclosed in, for example, EP-A-0341 947. 

Total Available Oxygen (AvO) Level 

It has been found that, for optimal anti-silver tarnishing performance, the level of available oxygen in the 
35 present compositions, measured in units of % available oxygen by weight of the composition, should preferably 
be carefully controlled; the level of available oxygen should hence preferably be in the range from 0.3% to 
2.5%, preferably from 0.5% to 1 .7%, more preferably from 0.6% to 1.5%, most preferably from 0.7% to 1.2%, 
measured according to the method described hereunder. 

40 Rate of Release of AvO 

The rate of release of available oxygen is preferably also controlled; the rate of release of available oxygen 
from the compositions herein preferably should be such that, when using the method described hereinafter, 
the available oxygen is not completely released from the composition until after 3.5 minutes, preferably the 
45 available oxygen is released In a time interval of from 3.5 minutes to 10.0 minutes, more preferably from 4.0 
minutes to 9.0 minutes, most preferably from 5.0 minutes to 8.5 minutes. 

Method for Measuring Level of Total Available Oxygen (AvO) and Rate of Release of AvO In a Detergent 
Composition 

50 

Method 

1 . A beaker of water (typically 2L) Is placed on a stirrer Hotplate, and the stirrer speed Is selected to ensure 
that the product is evenly dispersed through the solution. 
55 2, The detergent composition (typically 8g of product which has been sampled down from a bulk supply 

using a Pascal sampler), is added and simultaneously a stop clock is started. 

3. The temperature control should be adjusted so as to maintain a constant temperature of 20° C throughout 
the experiment 
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4. Samples are taken from the detergent solution at 2 minute time intervals for 20 mlns, stsrtlng after 1 
minute, and are titrated by the "titration procedure" described below to determine the level of available 
oxygen at each point 

5 Titration Procedure 

1. An aliquot from the detergent solution (above) and 2ml sulphuric acid are added into a stirred beaker 

2. Approximately 0.2g ammonium molybdate catalyst (tetra hydrate form) are added 

3. 3mls of 10% sodium Iodide solution are added 

10 4. Titration with sodium thiosulphate is conducted until the end point The end point can be seen using 

either of two procedures. First procedure consists simply in seeing the yellow iodine colour fading to dear. 
The second and preferred procedure consists of adding soluble starch when the yellow colour is becoming 
faint turning the solution blue. More thiosulphate is added until the end point Is reached (blue starch com- 
plex is decolourised). 

15 The level of AvO, measured in units of % available oxygen by weight, for the sample at each time Interval 

corresponds to the amount of titre according to the following equation 

VolS 2 03(ml) x MolarltyfoOa) x 8 
Sample mass (g) 

AvO level Is plotted versus time to determine the maximum level of AvO, and the rate of release of AvO 

20 

Rate of release of organic peroxyacld 

The rate of release of any organic peroxyacid species is also preferably controlled. The kinetics of release 
to a wash solution are preferably such that In the T50 test method herein described the time to achieve a con- 
25 centration that is 50% of the ultimate concentration of the peroxyacid bleach is from 180 seconds to 480 sec- 
onds, more preferably from 200 seconds to 400 seconds, most preferably from 240 seconds to 360 seconds. 

Rate of release of organic peroxyacid - test method 

30 The controlled release kinetics or organic peroxyacid herein are defined with respect to a TA test meth- 

od' which measures the time to achieve A% of the ultimate concentration/level of the organic peroxyacid when 
a composition containing the organic peroxyacid is dissolved according to the standard conditions now set out 
The standard conditions involve a 1 litre glass beakerf iiled with 1000 ml of distilled water at 20°C. to which 
1 0g of composition is added. The contents of the beaker are agitated using a magnetic stirrer set et 1 00 rpm. 

35 The ultimate concentration/level Is taken to be the concentration/level maximum level of organic peroxyacid 
attained after addition of the composition to the water-filled beaker. 

Suitable analytical methods are chosen to enable a reliable determination of the incidental, and ultimate 
in solution concentrations of the organic peroxyacid, subsequent to the addition of the composition to the water 
In the beaker. 

40 Such analytical methods can include those involving a continuous monitoring of the level of concentration 

of the component Including for example photometric and conduct rlmetric methods. 

Alternatively, methods Involving removing litres from the solution at set time Intervals, stopping the dis- 
ssolution process by an appropriate means such as by rapidly reducing the temperature of the titre, and then 
determining the concentration of the component in the titre by any means such as chemical tltrlmetric methods, 

45 can be employed. . 

Suitable graphical methods, including curve fitting methods, can be employed, where appropriate, to en- 
able calculation of the the TA value from raw analytical results. 

The particular analytical method selected for determining the concentration of the organic peroxyacid com- 
ponent will depend on the nature of that component, and of the nature of the composition containing that conv 
50 ponent 

Controlled rate of release - means 

A means may be provided for controlling the rate of release of AvO, or of organic peroxyacid to the wash 
55 solution. 

Means for controlling the rate of release of any oxygen bleaching species may provide for controlled re- 
lease of the oxygen bleaching species itself to the wash solution. Alternatively where the oxygen bleaching 
species comprises In combination a hydrogen peroxide source and an organic peroxyacid bleach precursor 
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compound, the means may comprise a means of inhibiting, or preventing the in situ perhydrdysis reaction 
which releases the peroxyacid into the solution. The means could, for example. Include controlling release of 
the hydrogen peroxide source to the wash solution, by for example, controlling release of any Inorganic per- 
hydrate salt, acting as a hydrogen peroxide source, to the wash solution. 

Suitable controlled release means can include coating any suitable component with a coating designee 
to provide the controlled release. The coating may therefore, for example, comprise a poorly water soluble ma- 
terial. or be a coating of sufficient thickness that the kinetics of dissolution of the thick coating provide the con- 
trolled rata of release. * » « 

The coating materia! may be applied using various methods. Any coating material is typically present at a 
weight ratio of coating material to bleach of from 1:99 to 1:2. preferably from 1:49 to 1:9. 

Suitable coating materials include triglycerides (e.g. partially) hydrogenated vegetable oil. soy bean oil, 
cotton seed oil) mono or diglycerides. mlcrocrystalline waxes, gelatin, cellulose, fatty acids and any mixtures 

thGr other suitable coating materials can comprise the alkali and alkaline earth metal sulphates, silicates and 
carbonates, Including calcium carbonate and silicas. 

A preferred coating material is sodium silicate of Si0 2 : Na 2 0 ratio from 1.6 : 1 to 3.4 : 1, P^^^f 2 ; 1 
to 2 8-1 applied as an aqueous solution to give a level of from 2% to 10%, (normally from 3% to 5%) of silicate 
solids by weight of the oxygen bleaching species. Magnesium silicate can also be Included in the coating. 

Any Inorganic salt coating materials may be combined with organic binder materials to provie composite 
inorganic salt/organic binder coatings. Suitable binders Include the C^C^ alcohol ethoxylates containing from 
5 - 1 00 moles of ethylene oxide per mole of alcohol and more preferably the C 16 -C» primary alcohol ethoxylates 
containing from 20 - 100 moles of ethylene oxide per mole of alcohol. 

Other preferred binders include certain polymeric materials. Polyvinylpyrrolidones with an average molec- 
ular weight of from 12.000 to 700,000 and polyethylene glycols (PEG) with an average molecular werght of 
from 600 to 5 x 1 0« preferably 1 000 to 400.000 most preferably 1 000 to 1 0.000 are examples of such polymeric 
materials. Copolymers of maieic anhydride with ethylene, methylvinyl ether or methacrylic acid, the maleic an- 
hydride constituting at least 20 mole percent of the polymer are further examples of polymeric materials useful 
as binder agents. These polymeric materials may be used as such or in combination with solvents such as 
water, propylene glycol and the above mentioned C^C* alcohol ethoxylates containing from 5 - 100 moles 
of ethylene oxide per mole. Further examples of binders Include the Cto-Cao mono- and dlglycerol ethers and 

^°^^d^^^lueh as methyiceilulose. carboxymethyfcellulose and hydroxyethylcellulose. and 
homo- or co-polymeric polycarboxylic acids or their salts are other examples of binders suitable for use herein. 

One method for applying the coating material involves agglomeration. Preferred agglomeration processes 
include the use of any of the organic binder materials described hereinabove. Any conventional agglomera- 
tor/mixer may be used including, but not limted to pan, rotary drum and vertical blender types. Molten coating 
compositions may also be applied either by being poured onto, or spray atomized onto a moving bed of bleacn- 

109 Other means of providing the required controlled release include mechanical means for altering the phys- 
ical characteristics of the bleach to control Its solubility and rate of release. Suitable protocols could Include 
compaction, mechanical injection, manual injection, and adjustment of the solubility of the bleach compound 
by selection of particle size of any particulate component. 

Whilst the choice of particle size will depend both on the composition of the particulate component and 
the desire to meet the desired controlled release kinetics, it is desirable that the particle size should be more 
than 500 micrometers, preferably having an average particle diameter of from 800 to 1200 micrometers. 

Additional protocols for providing the means of controlled release include the suitable choice of any other 
components of the detergent composition matrix such that when the composition is Introduced to the wash 
solution the ionic strength environment therein provided enables the required controlled release kinetics to be 
achieved. 

Mn (II) compound 

The compositions contain an Mn(ll) compound to inhibit the tarnishing of silverware. The Mn(ll) compound 
Is preferably Incorporated at a level of from 0.005% to 5% by weight, more preferably from 0.01% to 1%. most 
preferably from 0.02% to 0.4% by weight of the compositions. Preferably, the Mn(ll) compound Is incorporated 
at a level to provide from 0.1 ppm to 250 ppm. more preferably from 0.5 ppm to 50 ppm, most preferably from 
1 ppm to 20 ppm by weight of Mn(ll) Ions in any bleaching solution. 

The Mn (II) compound may be an inorganic salt in anhydrous, or any hydrated forms. Suitable salts include 
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manganese sulphate, manganese carbonate, manganese phosphate, manganese nitrate, manganese acetate 

^ "aTn(" e c2ISund may be e sa.t or complex of an organic fatty acid such as manganese acetate or 

"""ril. Mno'JcoTpound may be a salt or comp.ex of an organic l.gand. Preferably any salts/complexes are 
water soluble. In one preferred execution the organic llgand is a heavy metal ion sequestrant In another pre- 
ferred execution the organic llgand Is a crystal growth Inhibitor compound. . . , . . 

Byheavymeto. Ion sequestrant it ismeantherelncom^ 
ions. These components may also have calcium and magnesium chelabon capacty. but preferentially they 
show selectivity to binding heavy metal ions such as Iron, manganese and copper. nlWulana 

Suitable heavy metal ion sequestrants include organic aminophosphonates. such as the amino atkylene 
poly (alkylene phosphonates). and nltrilo trimethylene phosphonatas. „.»,.,,„„,. hi= 

Preferred among the above species are dlethylene triamlne penta (methylene phosphonate . ethylene dia- 
mine tri (methylene phosphonate) and hexamethylene diamine tetra (methylene phosphonate). 

Other suitable heavy metal Ion sequestrants indude n.trilotriacet.c acid and pdyam 
such as ethylenediaminetetracetic acid, ethylenetriamine pentacetlc acid 

ethylenedlamlne diglutaric acid. 2-hydroxypropylenedlamlne dlsucdn c add, and the partja ly ^^f ed 
forms thereof. Ethylenedlamlne disucclnlc acid is preferred, most preferably In the ^ J*. to *^ - 
Other su.tableheavy metal Ion sequestrants for use herein are Iminodiacetic ^J^SSS^^ 
hvdroxvethyl diacetlc acid or glyceryl Imino dlacetlc acid, described In EP-A-31 7.542 and EP-A-399.133.Tne 
^:Z> sM-»-2-Wowrort sulfonic acid and aspartic acid N-*oxyrn;thyl_ ^SSSSL 
sulfonlc acid sequestrants described in EP-A-516.102 are also suitable here n. The B-a an,n ^^ placet c 
acid, aspartic add-N.N--diacetlc acid, aspartic acld-N-monoacetlc acid and imlnodisucdnlc acid sequestrants 
described in EP-A-509,382 are also suitable. . 

EP-A-476.257 describes suitable amino based heavy metal Ion sequestrants. EP-A-51 0.331 desfflbes 
suitable sequestrants derived from collagen, keratin or casein. EP-A-528.859 describes a H 8ute fl b « a '^'7; 
nodTaceticacld sequestrant Dlplcolinlcacld and 2-phosphonobutene-1.2.4-trlcarboxyllc add are also suitable. 
Glydnamide-N.N'-disuccinic acid (GADS) is also suitable. ...... . ri 

V The organic ligand may be a crystal growth inhibitor component. Particularly an org* ,no< .phosph onlc acd 
component By organo diphosphonic acid it Is meant herein en organo diphosphonic add which does mot con- 
Sn nUn^en L plrt of its chemical structure. This definition therefore exdudes the organo a™noph«pho£ 
ates. which however may be included in compositions of the Invention as heavy metal ion sequestrant com- 



^The organo diphosphonic acid is preferably a C,-C 4 diphosphonic acid, more ^-j^^^^Sm 
acid such as ethylene diphosphonic acid, or most preferably ethane 1-hydroxy-1 .1-dlphosphonlc ecld (HEDP) 
and may be present in the Mn(ll) compound in partially or fully ionized form. 

Optional Ingredients 

in addition to the essential Ingredients described hereinabove, the compositions of the Invention may com- 
prise additional ingredients, which are often quite desirable ones. 

Water-soluble builder compound 

The compositions of the present invention may contain as a highly praferrad component a watsr-sdude 
builder compound, typically present at a level of from 1% to 80% by we.ght. preferably from 10% to 70% by 
weight, most preferably from 20% to 60% by weight of the composition. 

Suitable water-soluble builder compounds include the water soluble monomerlc pdycaiboxylates. or their 
add forms, homo or copolymers polycarboxyllc acids or their salts in which the pdycarboxyHc acW comprises 
at least two caiboxytlc radicals separated from each other by not more that two carbon atoms, carbonates, 
bicartoonates. borates, phosphates, silicates and mixtures of eny of the foregoing. 

The carboxylate or polycarboxylate builder can be momomeric orollgomeric in type although monomelic 
pdycarboxylates are generally preferred for reasons of cost and performance. „,„^„ r 

Suitable carboxylates containing one carboxy group Indude the water sduble salts of lactic acid, glycol c 
add and ether derlvetlves thereof. Polycarboxytetes containing two carboxy groups Indude the weter-soluble 
salts of sucdnic add. malonic add. (ethylenedioxy) diecetic ecid. maleic add.diglycolic acld.jartartcacld, 
tronlc add and f umaric acid, as well as the ether carboxylates end the sulf Inyl carboxylates. Pdycarboxylates 
containing three carboxy groups indude. in particular, water-soluble dtrates. aconitrates and atraconates as 
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welt as succinate derivatives such as the caiboxymethyloxysuccinates described In British Patent No. 
1,379,241, lactoxysuccinates described In British Patent No. 1,389,732, and amlnosuccinates described in 
Netherlands Application 7205873. and the oxypolycarboxylate materials such as 2-oxa-1 ,1 ,3-propane tricar- 
boxyiates described in British Patent No. 1,387,447. 

5 Poiycarboxylates containing four carboxy groups Include oxydisuccinates disclosed in British Patent No. 

1,261.829. 1,1,2,2-ethanetetracarboxylates. 1,1,3.3-propane tetracarboxylatea and 1.1 ^,3-propane tetracar- 
boxylates. Poiycarboxylates containing sulfo substituents Include the sulfosuccinate derivatives disclosed in 
British Patent Noa. 1.398.421 and 1.398.422 and in U.S. Patent No. 3,936.448. and the eulfbnated pyrolysed 
citrates described In British Patent No. 1,439.000. 

10 Alicycllc and heterocyclic poiycarboxylates include cyclopentanecls.cis.cls-tetracarboxylates. cyclopenta- 

dienfde pentacarboxylates. 2.3.4, 5-tetrahydrof uran - cis, els, cis-tetracarboxylates. 2,5-tetrahydrofuran - c»s- 
dlcarboxylates, 2,2.5,5-tetrahydrofuran - tetracarboxylates. 1.2,3.4,5.6-hexane - hexacarboxyiates and car- 
boxymethyl derivatives of poJyhydric aJcohols such as sorbitol, mannltol and xylitol. Aromatic poiycarboxylates 
include mellttlc acid, pyromellitlc acid and the phthalic acid derivatives disclosed in British Patent No. 

15 1,425.343. 

Of the above, the preferred poiycarboxylates are hydroxycarboxylates containing up to three carboxy 
groups per molecule, more particularly citrates. 

The parent acids of the monomelic or oiigomeric polycarboxyiate chelating agents or mixtures thereof with 
their salts, e.g. citric acid or citrate/citric acid mixtures are also contemplated as useful builder components. 
20 Borate builders, as well as builders containing borate-forming materials that can produce borate under de- 

tergent storage or wash conditions can also be used but are not preferred at wash conditions less that about 
50°C, especially less than about 40°C. 

Examples of carbonate builders are the alkaline earth and alkali metal carbonates, including sodium car- 
bonate and sesqui-carbonate and mixtures thereof with ultra-fine calcium carbonate as disclosed in German 
25 Patent Application No. 2,321,001 published on November 15, 1973. 

Specific examples of water-soluble phosphate builders are the alkali metal ^polyphosphates, sodium, po- 
tassium and ammonium pyrophosphate, sodium and potassium and ammonium pyrophosphate, sodium and 
potassium orthophosphate. sodium polymeta/phosphate in which the degree of polymerization ranges from 
about 6 to 21 , and salts of phytic acid. 
30 Suitable silicates include the water soluble sodium silicates with an S10 2 : Na 2 0 ratio of from 1.0 to 2.B. with 

ratios of from 1.6 to 2.4 being preferred, and 2.0 ratio being most preferred. The eilicates may be in the form 
of either the anhydrous salt or a hydrated salt. Sodium silicate with an SI0 2 : Na 2 0 ratio of 2.0 Is the most pre- 
ferred silicate. 

Silicates are preferably present in the detergent compositions in accord with the invention at a level of from 
35 5% to 50% by weight of the composition, more preferably from 1 0% to 40% by weight 

Partially soluble or insoluble builder compound 

The compositions of the present invention may contain a partially soluble or insoluble builder compound, 
40 typically present at a level of from 1 % to 80% by weight, preferably from 10% to 70% by weight, most preferably 
from 20% to 60% weight of the composition. 

Examples of partially water soluble builders include the crystalline layered silicates. Examples of largely 
water insoluble builders Include the sodium alumlnosllicates. 
Crystalline layered sodium silicates have the general formula 
45 NaMS^OWyHjO 

wherein M is sodium or hydrogen, x is a number from 1 .9 to 4 and y is a number from 0 to 20. Crystalline layered 
sodium silicates of this type are disclosed In EP-A-0164514 and methods for their preparation are disclosed 
in DE-A-3417649 and DE-A-3742043. For the purpose of the present invention, x in the general formula above 
has a value of 2, 3 or 4 and is preferably 2. The most preferred material is &-Na^\J) 6t available from Hoechst 
60 AG as NaSKS-6. 

The crystalline layered sodium silicate material is preferably present in granular detergent compositions 
as a particulate In intimate admixture with a solid, water-soluble lonlsable material. The solid, water-soluble 
lonisable material is selected from organic acids, organic and inorganic acid salts and mixturea thereof. 

Suitable alumlnosilicate zeolites have the unit cell formula NaJ(AIOa)*(SIQa)y]. XH 2 Q wherein z and y are 
65 at least 6; the molar ratio of z to y is from 1 .0 to 0.5 and x is at least 5. preferably from 7.5 to 276, more preferably 
from 1 0 to 264. The aluminosilicate material are in hydrated form and are preferably crystalline, containing from 
10% to 28%. more preferably from 18% to 22% water in bound form. 

The aluminosilicate ion exchange materials can be naturally occurring materials, but are preferably eyn- 
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fh„ti«.iiv derived Svnthetlc crystalline elumlnosllicate Ion exchange materials are available under the deslg- 
l3R ZeoUte B, Zeolite P. Zeolite X. Zeolite MAP. Zeo.ite HS and mixtures thereof. Zeolite A has 

* fl f0m,U,a Na » IAI<» „ (SIOJ, J. xH a O 

wherein x Is from 20 to 30. especially 27. Zeolite X has the formula Na„ ((MOarfSiOdtod- 276 H z O. 
Surfactant 

A highly preferred component of the compositions of the invention is a surfactant system comprising sur- 
f» Jn selected 'rom anionic, cationic. nonlonic ampholytlc and zwltterionlc surfactants and mixtures thereof. 
McJt p^f eS Z^^^mcamtfto* low foaming surfactant, especially low foaming "onion^sur- 
^nlln^Lnt system preferably present at a level of from 0.25-A to 30% by weight more preferably 
n s*. to 10% bv weloht. most preferably from 1 % to 5% by weight of the compositions. 

ft tr» 16 orefemblv 6 to 10 carbon atoms in the alkyi radical. 

Us Sul surf^cLm sWtem cc^^s a mixture of two alkyl sulphate materials whose respective mean chain 
.engmfd^TeS^Tb'e cation in eech Instance « ega.n an ..Ken mate,, preferably sodium. The 
aikui Quifete salts mav be derived from natural or synthetic hydrocarbon sources. 

alkyl sulfate salts may be den comprlse8 a pr1mary alkyl ethoxysulfate which is derived from the con- 

dJI^uttTaSohol condensed with en overage of from one to seven ethylene oxide groups, 
^tti^-)" ethoxysulfate salts with an average of from one to five ethoxy groups 

PW Omar anionic surfactants suitable for the purposes of the invention are the alkali metal sarcos.nates of 

,0rmU,a R-CON(R')CH 2 COOM 

include natural fatty substances as derived from tallow, palm oil. etc. 

The preferred alkyl ester sulfonate surfactants have the structural formula: 



R 3 (jJH C OR 

SO3M 



4 



wherein R» is e C-C hydrocarbyl. preferably an alkyl. or combination thereof. R* «s a C,-C. 
TereS an afkj. combination thereof, and M is a cation which forms a water soluble sd with *° ******* 
suTfonate slla salt-forming cationa include metals such as sodium, potassium, and ^^^SSTSt 
or unsubstituted ammonium cations, such as monoethanolamlne. die ^^^^^^Z- 
ferably. R' la C 10 -C 16 alkyl, and R«ls methyl, ethyl or isopropyl. Especially preferred are the methyl ester sui 

T^^tSnN "ontonicsurfactentsusefu, in the presentment^ 
ter soluble ethoxyleted C(r C 19 fetty alcohols and C-C,. mixed ethoxytated/propoxytated fatty ^alcohols andm^ 
u^thereof P^ereblyThe ethoxylated fatty alcohols are the C,„-C„ ethoxylatad fatty alcohols with a degree 
«ln «3 to 50. most preferaoly these ere the C lt -C„ ethoxylatad fatty alcohols with a degree 
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of from 1 to 10. . . syn t h etic sources. Thus. C6-C16 alcohols, de- 

Thus C6-C16 alcohol itself con *° b ™«* ™"S™„Ss can form suitable sources for the alkyl 
rived from natural fats, or Ziegler ^olefin , bulld-up. or OXC » 25 (RTM) sold by Shell Chemicals (UK) 
group. Examples of synthetically derived "g^^JSB Coloration which Is a blend of CrC« 

^ SS!S surfactants comprises alky. P^.ucos.de compounds of genera, formula 
whero.nZfcamofctyder^from^ 

16 carbon atoms preferably from 6 to 14 carbon ^s. t is trom u ^ poiygluco- 

srsssr-'sc - "=r rsss s=i- - — <° « — 

0070077. 0075998 and 0094118. nft , vh vdroxv fatty acid amide surfactant compound having the 

Another preferred nonionic surfactant «s a polyhydroxy fatty ac.a am 

20 structural formula: 



10 



15 



R 1 



25 



30 



35 



40 



R 2_c — N — Z 



55 



.herein * Is H, Hydrocarb, hydroxy •£ ^iSESS. 5E5SS 

alkyl, more preferably C, or C, alkyl. ^^^^^ rtS Sain CrC, alky, or a.kenyl. most pre- 
ferably stralflht chain CVC3 alkyl or alkanyl^ ^ PT^* | is a p0 |yhydroxyhydrocarbyl having linear 
ferably straight chain C^C alkyl or alkenyl. or ™ ^ § 'an alkoxlylated derivative (pre- 

hydrocaroyi chain with at ^^SJTS^S^S^ deriv^ f rom a reducing sugar In a reductive 
ferably ethoxylated or P^f'^Ki sugars Include glucose, fructose, maltose, 
amlnatlon reactlon;moro profembly 

and high maltose corn syrup can b. rttod i «r we^as «^ ■ , s no means lnten ded to axdude 

may yield a mix of sugar components for "^2™5SWll» 9™P consisting of -CH a -(CHOH) 1 .-CH l OH, 
other suitable row materials. Z f • "J^SoH)5iH.OH. where n Is an Integer from 3 to 5. 

^ ( ^* ^ ** oxy,ated derivauve8 therTOf - Me8t ^ 

SH h «2saa. —p, .b., „ 

•n^N^eTo-xampla. cocamide. stearamide. oieam.de. iauram.de. royristam.de. capricam.de. 
palmltam.de. or tallowamlde. .„..„,, , de oxvmaltityl. 1-deoxylactltyl. 1-deoxygalactityl or 1-deoxy- 

"tt*.-— --.-2— • 
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Heavy metal Ion sequestrant 

ferably 0.05% to 0.8%. by weight of the total havIng(or example pnosphonicaddorcarboxylic 

Heavy metal lonsequestrcnte.whl^ are add^ gultab|6 non Mn(II) 

add funot.onal.tles. may be present e ther In their ^J^J'^Z^^^ion.or^^^s 
countercetioneuchasana,^ fe preferaWy at le88t 

type organic ligands In the Mn(ll) compounds ^^^ a ^oDS)cTm Ba \UB\\meXBi, alkaline earth met- 
Espectellypreferredbethylenedlamlne-N ^JJ^JJSSil. Pmferred EDDS compounds are 
•I, ammonium, or substituted ammonium aalte *^"™JJSi Mr . Examples of such preferred sodium 

^7!5^l!!SS^ nere-n can consist o, a mixture of the above described spec.es. 
O ptional chlorine bleach components 

the present compositions contain no chlorine bleech. 
25 Enzyme 

Another optional Ingredient useful * ^ "* 
Preferrededdltionalenrymatlcrnatenelslncludethe^ 

alkaline proteases, esterases, ceilu ases. ^«>2 n 8 ™K 3.519.570 and 3.533.139. 
30 into detergent compositions. Suitable enzymes ^2^ d under the tradenames Alcaiase. 

Preferred commercially ava.lable protease W^SEl A/S (Denmark), those sold under the trade- 
Savinase. Primase. Durazym. and ^P^^^^^Sw^Gananoor International, and those 
name Maxatase. Maxaca. and Maxapem .by aaaenzyma may be Incorporated 

w ^C e dt^^ 

described in more detail In GB-1.269.839 ^.JJjJJST aid *o£ sold undo) the tradename Ter- 

ample. thosesold under the ^* n ™^^J? n ™^t?to£^*< '" to »• «»"P° 8ltton ,n acCor - 
mamyl end BAN by Novo .ndustries A/S. Amylase enzyme mayb. ^.ncorp ^ ^^.^ 

dance with the invention et a level of <™^*%* JgSo enzyme of from 0.0001% to 2% by 
Upolytlc enzyme (lipase) may be present a I tevete of acwe p ^ %b , gnt0Ttne compositions. 

pean Patent, EP-B-0218272. n, m icoia lanuginosa and expressing 

Another preferred lipase herein Is obtained ^™' n |™ o ^ 068. which 
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stabilizing » — ss^sasrass jsl^sssss 

enzyme stability In-use can be problematic. illustrated by salts containing ammonium 

Suitable chlorine scavenger anions are ^J^^SSSi such as carbamate, ascorbate. etc. 
cations or sulfite, bisulfite, th.osu.fite. tn.osv.Kate. ^ *^S53 salt thereof. m onoethano.amlne 
organic amines euch as athylenedlamlnetstre cet '"^E^orawa fls bfeul{at8> nitrate> 

Or ganic polymeric compound 

O.anicpolymericcompounds.ep.ticu.ar.y^ 
the .nventton. By organ.c ^eric «^und « is mean J^^^S detergent compositions, 
monly used as dlepersents. end antl-redepos lion and so» ««P e ™ , °" » compositions of the Invention et a 
Organic polymeric compound *J^J£££* J£ £££ from 1% to 10% by weight of the 
is level of from 0.1% to 30%. preferably from 0.5% to 15 A, mosi pr 

compositions. i-huHb the water soluble organic homo- or co-polymeric poly- 

Examples of organic polymeric compounds in ^* e ™™™™"° a 7, ea8t ^ carboxyl radicals sepa- 
cJSyBc adds or their ealte in which the SSSji are disclosed in GB-A- 

rated from each other by not more than ^^"^^^S^, 2000-10000 and their copolymers 
„ 1.596.756. Examples of such eelta are ^«** a ^ f * maleic. itaconic. aconitlc. mesacon- 

wimeny suitable othermonomerunrts^ acrylamlde. alkylene. vlnylmethy. 

ttttszsttz ~ - - °< a ^ ,c add and ma,ete anhydride 

having e molecular weight of from ^20.000 to polymers having a moleculer weight below 1 5.000 

Preferredcommerclallyavanablee^ 

include those sold under the tradename Sokalan paju. ™ . 

2 ££2 under the tradename Acuso. 45N by Ro m and Haas. monomer units: a)from 90% 

Preferred acrylic acid containing copolymers include «" ~ 10% to 90% . preferably 

to 10%. preferably from 80% to 20% by weight ^YSlta havU the general formula -[CR*- 

Som 20% to 80% by weight of a » ubs «)"£^ R, i * is a 1 to 4 carbon 

weSh^of a^tcacld and 40% to 20% by weigh. of -a^y^acid^ unsaturated 
weight of less than 15,000. Inr i ljda the coDolymers of acrylamide and acrylate having a 

Off Te 2 pZnt.no 0, rpounds are useful herein including those derived f mm aspart.cacfd such es those dis- 

Otherorganic P*y™" c ~™£"" d .^ and hydroxyethylceflulose. 

waigM^O-^OoTore particularly 2000 to 8000 and most preferably about 4000. 
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Lime soap dtepersant compound 

" Thecompositionsoftheinvent^^ 

dispersing power (LSDP). as defined hereinefterof no monr HumB. jJXXSrf from 0.1% to 40% by 
no more than 6. Hme JJspe^ - • of the compositions, 

weight, more preferably 1% to 20% by weignt, most * nM - tton of alkali metal, ammonium or amine 

Al.me soap dispersant is a material that ^^^S^JSX,timnmm of e lime soap 
salts of fatty acids by calcium or '"^^^^^S^^L^ using the .ime soap dis- 
dispersant is given by the l.me soap ^««aP°r «J Be^man. J. Am. Oil. Chem. Soo.. volume 

persion test as described in an article ^^^^^iZS^ * Practitioners in this art field 
27. pages 88-90. (1950). This lime soap d spers.o nl ^ method m ™** d s urfac £ nt Science Series. Volume 
being referred to. for example, in thefollowlng review ^^S^ Nagarejan. W.F. Masler. 
7. p 3 ; W.N. Unfield. Tens.de Surf Dot .Vtom -27 ^^^^Kft JL-*p-*g agent 
Si^^rJiW^ » 0.0 25 g of sodium oieate in 30n, of 

- 

fobetalnes. alkyl ethoxysulfates and etho^lated dcohols jnvention ^ 

p^Mmilp^'B*"'"™"^^;".^ ^anpmoriuolxolr- 

ssr=s^£^^5ss««r- ^ 

lecular weight of from 5,000 to 20,000. 
Suds suppressing system 

pound. Including, for example silicone ant.foam compounds. 2***£^ "^compounds which act such as to 
thylsiloxanes having trimethylsilyl end blocking un.ts. f id8 and salts thereof. 

.IcohSrS .ttylM tongu. or torn 10 » 16 o*« Mm. « dw. « .»><«*•«<»• rf f«»n S » 3° «« 



i 



19 



EP 0 672 749 A1 



a degree of propoxy.at.on of from 1 to 10. are also J.MJ. '^SSS^S^JS^ 21 265. The 
Suitable 2-a.ky-a.cano.s antifoam compoun ds for use . teriT , lnaI ^ group. 

2-a.M-alcano.a suitable for use herein consistof a C, to C« ' ^ 2 -aikyt-alcanols can 

and said alkyl chain Is substituted in the a position by a C, to C 10 alkyl chain. Mixtures oi * y. 
be used In the compositions according to the present Invention. 

COT r P SlX b . ln sSne. at a .eve. of from 50% to 99%. preferab.y 75% to 95% by weigh, of the sl.icone 
MaSeT.e^ 

wher^d s.llca/si.icone antifoam compound Is incorporated at a .eve. of from 5% to 50%. preferab.y 10% 

to ^C 9 rsant^^ 

i^to^^ 

.ymar of th.a type la DCOS44. oonmi-r-^^ alcohol wtth a degre e 

SS5SS r SSSU from 5% to 80%. Prefers 1« to 70%. 

part,cu.ate suds suppressor system useful herein comprises a mixture of an abated si.oxane 
of the type hereinabove disclosed and solid 9» lca - h ^ formation technique. 

The adid silica can be a fumed silica, a preclp £^ J"'" to 50 mlSometere. preferably f mm 1 to 

The siiica partides suitable have an average pa*de ^J^ 0 ^,^^ Ida^ hydrophobic by 
20 micrometers and a surface area of at 'east 50mVg T^^ZS^Mmt directly onto the silica or by 

about 1:1 to about 1:2. Hocrrih^d In EP-A-0210731 and comprises a 

wherain the organic ^ 

i?£To clon atoms, or a mixture thereof, with a melting poHtf European AppH- 

Other h.gh.y preferred particulate suds »«PP^'"9 J ^^tel" mprU^slilcone antifoam 
catfon 91870007.1 in the name of the Procter and ?^ n J^^ t ^5 t rat io of glycerol : silicone 

compound, a carrier material, an organic coating materW ^.^f^^^l^s^ MghiypmfBned 

oreferably comprising In comblnatton potydimethyl si.oxane and silica; 

^r^T5o%to90% preferab.yfrom60%to80% by weight of the component, of carrier matenal. preferably 

s*. to 30% oreferably from 10% to 20% by weight of the component of agglomerate binder oom- 
( Z„d whera herat'suS, compound can be any compound, or mixtures thereof typically employed ae 
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binders for agglomerate* most preferably said agglomerate binder compound comprises e C 1<r C 1s ethoxy- 
lated alcohol with a degree of ethoxylation of from 50 to 100; and 

(Iv) from 2% to 15%. preferably from 3% to 10%. by weight of C.rC hydrogenated fatty add. 
Polymeric dye transfer Inhibiting agents 

The compositions herein may also comprise from 0.01% to 1 0 %. preferably from 0.05% to 0.5% by weight 
of polymeric dye transfer Inhibiting agents. . . - , _, w „ 

The polymeric dye transfer inhibiting agents are preferably selected from polyamlne ^ ^ 
copo^ereofN-vinylpytrolidone and N-vlnylimldazole. poiyvlnylpynolldonepolymars or combinations the«of. 

Additional corrosion Inhibitor 

The compositions may contain, but preferably dc not contain, additional corrosion inhibitor inhibitors such 
as benzotriazole and paraffin. 

Form of the compositions 

The compositions of the invention can be formulated in any desirable form such as powders, granulates, 
pastes, liquids, gels end tablets, granular forms being preferred. „« Mnt inv-ntion ta tvol- 

The bulk density of the granular detergent compositions in •^^^^^XS^^^SZ 
cally of at least 650 g/lllre. more usually at least 700 g/IKre and more preferably from 800 g/ll re to 1200 g/Htra 

^density Is measured by ^^^^^^^^JS^XX^ 
ed rigidly on a base and provided with a flap valve at its lower extremity to allow the contents of the funnel to 
be emptied into an axially aligned cylindrial cup disposed below the funnel. . h 

The funnel Is 130 mm and 40 mm at its respective upper and lower extremes. It is moun ed so that the 
.ower^tremity is 140 mm above the upper surface of the base. The cup has an .overall height of 00 mm. an 
internal height of 87 mm and an Internal diameter of 84 mm. Its nominal volume la 500 mL 

To carry out a measurement, the funnel is filled with powder by hand pounng the flap- *atve ' * °P«ned 
and pSr allowed to overfill the cup. The fiUed cup is removed f rom th f/^ e and /^ 
from the cup by passing a straight edged implement e.g. a knife, across its ; uppe r edoe.The f. 
weighed and the value obtained for the weight of powder doubled to provide the bulk density In g/lltre. Replicate 

ferabj be such that no more that 5% of particles are greater than 1.4mm In diameter and not more than 5% 
° f ^e'raT form the liquid should be thixotropfc (le; exhibit h^h viscosity 

wharf ZSSiSESSL and lower viscosity when subjected to high ^^SSSSX- 
L^itw tor examote of from 1.000 to 10.000,000 centipoise. In many cases it Is desirable to include a >ns- 
tS^T^ZSS*** agent to provide a suitable liquid product form 

cosily control agents include methyl cellulose, carboxymethylcellulose. starch, polyvinyl, pyrrolidone. gelatin. 

and upto severaihundred million cantipolse. In order to provide satisfactory pasty composrtlons a smaH amount 
of a aSveTor solubilizlng agent or of a gel-forming agent can be Included. Most commonly, wa tor ta used In 
USSLt and forms ^continuous phase of a concentrated *^-^"^f££^!£ 
levels form a gel In the presence of small amount of water and other solvents. Such gelled compositions also 
envisaged in the present invention. 

pH of the compositions 

The pH of a 1 % solution of the present compositions Is preferably less than 1 2. preferably from 9.8 to 11 .5. 
most preferably from 10.0 to 11.0. 



Usa aspect 



The use le provided, in a method for washing soiled tableware. Including soiled silverware, of an oxysen- 
. releasing bleach system containing composition Including Mn(ll) compounds to inhibit the tarnishing of said 
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silverware. 
Washing method 

Any suitable methods for washing or cleaning soiled tableware, Including soiled silverware, are envisaged 
including machine dishwashing methods. 
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Machine dishwashing method 

A preferred machine dishwashing method comprises treating soiled articles selected from crockery, glass- 
ware, hollowware and cutlery and mixtures thereof, with an aqueous liquid having dissolved or dispensed 
therein an effective amount of a machine dishwashing composition In accord with the inevntion. By an effective 
amount of the machine dishwashing composition It Is meant from 8g to 60g of product dissolved or dispersed 
In a wash solution of volume from 3 to 10 litres, as are typical product dosages and wash solution volumes 
commonly employed in conventional machine dishwashing methods. 

In the detergent compositions, the abbreviated component identifications have the following meanings: 
XYEZS : C 1X - C 1Y sodium aikyl sulfate condensed with an average of 2 moles of ethy- 

lene oxide per mole 

: C 1S -C 15 mixed ethoxylated/propoxylated fatty alcohol with an average degree 
of ethoxyiatlon of 3,8 and an average degree of propoxylatlon of 4.5 sold under 
the tradename Plurafac LF404 by BASF Gmbh (low foaming) 
: Amorphous Sodium Silicate (SI02:Na 2 0 ratio = 2.0) 
: Anhydrous sodium carbonate 
: Sodium tripolyphosphate 

: Copolymer of 1 :4 maleic/acrytic acid, average molecular weight ebout 80,000 
: Homopoiymer of polyacrylic acid having an average molecular weight of 
4,500 

: Polyacryiate homopoiymer with an average molecular weight of 8.000 sold 
under the tradename PA30 by BASF GmbH 
: Tri-sodium citrate dihydrate 
: Anhydrous sodium perborate tetrahydrate 

: Anhydrous sodium percarbonate bleach of empirical formula 2Na 2 C0 3 .3H202 
coated with a mixed salt of formula Na 2 S0 4 .n.Na 2 C0 9 where n Is 0.29 and 
where the weight ratio of percarbonate to mixed salt Is 39:1 
: Tetraacetyl ethylene diamine 
: Benzoyl caprolactam 

: Paraffin oil sold under the tradename Winog 70 by Wintershail. 
: Proteolytic enzyme sold under the tradename Savinase by Novo Industries 
A/S (epprox 2% enzyme activity). 

: Amylolytic enzyme sold under the tradename Termamyl 60T by Novo Indus- 
tries A/S (approx 0.9% enzyme activity) 

: Lipolytic enzyme sold under the tradename Upolase by Novo Industries A/S 
(approx 2% enzyme activity) 

: Diethytene triamine penta (methylene phosphonlc acid), marketed by Mon- 
santo under the Trade name Dequest 2060 
: ethane 1 -hydroxy- 1,1 diphosphonate (sodium salt) 
: Ethyl enediamine dlsucclnlc acid(S.S isomer) 

: 12% Silicone/silica, 18% stearyl alcohol, 70% starch in granular form 
: Anhydrous sodium sulphate. 
In the following examples all levels of enzyme quoted are expressed as % active enzyme by weight of the 
composition. 



Nonionic 



Silicate 

Carbonate 

Phosphate 

MA/AA 

AA 

Polyacryiate 

Citrate 
PB4 

Percarbonate 



TAED 

Caprolactam 

Paraffin 

Protease 



40 Amylase 
Lipase 



DETPMP 

HEDP 
EDDS 

Granular Suds Suppressor 
Sulphate 



Example 1 

55 The following base machine dishwashing detergent compositions were prepared (parts by weight). 
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A I 


B 


C 


D 


E 


F 
















Citrate 


15.0 


15.0 


** 


24.0 


24.0 


29.0 


Phosphate 


1 


- 


46.0 








MA/AA 


! 




~ 




6.0 




AA 


6.0 


6.0 




6.0 






Silicate 


17.0 


9.0 


33.0 


27.5 


27.5 


25.7 


Carbonate 


20.0 


20.0 


~ 


12.5 


12.5 




Percarbonate 


9.1 


9.1 


9.1 


9.1 


9.1 


1.9 


PB4 


- 


- 


- 


- 


• 


8.7 


Capro lactam 


7.0 


6.0 


8.0 


7.0 


6.0 


4.4 


Total AvO 


1.2 


1.2 


1 






\ 1-2 


Benzotriazole 


0.4 


0.4 


0.6 




0.5 


0.3 


Paraffin 


0.5 


0.5 




0.6 


0.5 


0.5 


Protease 


0.04 


0.03 


0.03 


0.04 


0.04 


0.04 


Amylase 


0.02 


0.01 


0.01 


0.02 


0.01 


0.01 
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Lipase 






0.03 


0.03 


0.03 




DETPMP 


0.13 


- 


- 


- 


- 


0.5 


HEDP 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


Nonionic 


1.5 


1.7 


1.5 


1.5 


1.5 


1.5 


35AE3S 






5.0 




5.0 




Granular Suds 
Suppressor 






1.0 




1.0 




misc/moisture 
to balance 















To each of base compositions A to F the following Mn(II) compounds were added at the Indicated levels 



Mn(ll) compound 


Level of addition (by weight) 


Mn(ll) S0 4 


0.1 


MnCI 2 


0.1 


Mn(ll) HEDP 


0.13 


Mn(ll) EDDS 


0.13 


Mn(ll) DETPMP 


0.13 



Comparative testing 1 

The following comparative testing was conducted; base composition A of Example I was compared for anti- 
silver tarnishing performance to reference Compositions G and H having the base Composition A but addi- 
tionally containing 0.13% MnS0 4 and 0.13% Mn(ll)EDDS respectively. 

The testing involved machine testing, using a Bosch Siemens dishwasher. 20g product dosage. 65°C econ- 
omy cycles, and 14 cycles. 

Performance was graded by 4 expert panellists through visual Inspection according to the following scale: 

where 

0 = no tarnish (shiny silver) 

1 = very slight tarnish 

2 = tarnish 

3 « very tarnished 

4 = severe tarnish (black coverage) 

Results were as follows : (average of the 4 gradings from the panellists) 
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Composition A 


Composition G 


Composition H 








2.0 


<0.5 


<0.5 



Example 2 

The following machine dishwashing detergents according to the invention are prepared (parte by weight): 
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I Ingredients 


Parts by weight 






I 


II 


III 


IV 












Citrate 


3o.O 


i< n 


40.0 


35.0 


MA/AA 


4.0 


o.u 


2 0 


4.0 


Silicate 


26.0 


in n 




30.0 


AvO level 


A O 
0.O 


n s 

U.o 


1 0 


1.0 


Perborate 

I mnnnhvfirate ( \ } 




< n^ 




- 


1 PR4 


8.0 


- 


9.0 


9.0 


1 TAFO 


2.5 


2.2 


3.0 


2.2 


1 raraiTin on \*») 


0.5 


0.5 


0.3 


0.3 


Protease 


2.0 


2.5 


2.2 


2.0 


Amylase 


1.5 


0.5 


1.0 


1.0 


Lipase 






2.0 




Nonionic (3) 


1.54 


1.0 


1.5 


1.5 


35AE3S 




3.0 
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DETPMP 


0.1 


0.2 






M11SO4 


0.2 


0.2 


0.2 


0.4 


EDDS 


0.1 




0.15 




Limesoap 
dispersant (4) 






2.5 




Granular suds 
suppressor 




1.0 






Sulphate 


balance to 
100 








pH 


10.7 


10.7 


10.7 


10.7 



(1) Pre-compacted before incorporation 

(2) WTNOG 70 ex Wintershall 

(3) Pre-mixed with the paraffin oil before incorporation 

(4) Lutensol AO 12 ex BASF 



Claims 



A bleaching composition containing _„^™„*m 
(a) an oxygen-releasing bleach system comprising a hydrogen peroxide source and a peroxyacW 
bleach precursor compound selected from the group consisting of 
(i) an N-acylated lactam bleach precursor of the formula: 



f f-CH.-CH, 
R '- c - N -CHH<Wl n 



wherein n is from 0 to about 8. preferably from 0 to about 2. and R» is H. an alkyi. aryl. alkoxyaryl 

or alkaryl group containing from 1 to 12 carbons, or a substituted phenyl group containing from about 

6 to about 18 carbon atoms; 

(it) a perbenzoic acid precursor 

(111) a perbenzoic acid derivative precursor 
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(rv) a cationlc peroxyacid precursor and any combinations of (i) - <iv); and 
(b) an Mn(ll) compound 

2. A bleaching composition according to Claim 1 wherein said Mn(ll) compound is an Mn(ll) salt or complex 
5 with an organic ligand. 

3. A bleaching composition according to Claim 2 wherein said organic ligand has heavy metal ion seques- 
tering properties. 

io 4. A bleaching composition according to Claim 3 wherein said organic ligand is selected from the group con- 
sisting of ethytenediamine disucclnlc acid, ethyl enediamine diglutaric acid. 2-hydroxypropylenediamine 
disuccinic add and mixtures thereof. 

5. A bleaching composition according to Claim 2 wherein said organic ligand has crystal growth inhibiting 
15 properties. 

6. A bleaching composition according to Claim 5 wherein said organic ligand is an organo diphosphonlc add. 

7. Acomposition according to any of Claims 1-6 wherein the level of oxygen releasing bleach ^tem Is such 
that the level of available oxygen measured according to the method herein Is from 0.3% to 2.5%. 

8. A composition according to any of Claims 1-7 wherein the rate of release of the available oxygen Is such 
that the available oxygen is completely released from the composition In a time interval of from 3.5 min- 
utes to 10 minutes, using the test protocol described In the present description. 

9. A composition according to any of Claims 1 -8 wherein said hydrogen peroxide source is an inorganic per- 
hydrate salt 

1 0 The use. In a method for washing soiled tableware. Including soiled silverware, of a composition containing 
an oxygen-releasing bleach system wherein said composition contains an Mn(ll) compound to Inhibit the 
tarnishing of said silverware. 
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